Unequal crossing-over between two alu-repetitive DNA sequences in the low-density-lipoprotein-receptor gene. A possible mechanism for the defect in a patient with familial hypercholesterolaemia.
We have previously identified a patient with familial hypercholesterolaemia (FH), where the defect appears to be caused by a deletion in the 3' region of the low-density lipoprotein (LDL)-receptor gene. We have now isolated the LDL-receptor gene from the patient and have studied the defect at the DNA level. Restriction mapping and sequence analysis demonstrate that a 4-kb DNA deletion has occurred between two alu-repetitive sequences that are in the same orientation, one in intron 12 and the other in intron 14. This deletion eliminates exons 13 and 14, and changes the reading frame of the resulting spliced mRNA such that a stop codon is created in the following exon. Immuno- and ligand-blot analysis using cultured fibroblasts from this patient revealed the normal gene product, but failed to detect any smaller receptor protein. This implies that the truncated receptor protein that is synthesised is rapidly degraded. We suggest that in this patient the deletion is caused by an unequal crossing-over event that occurred between two homologous chromosomes at meiosis.